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WHAT IS C I.AIMKD IS: 



1. 



An IPS-LCD device, comprising: 



first and second substrates opposing each other; 

a gate Hne on the first substrate; 

a data hne perpendicular to the gate hne; 

a thin fihii transistor at a crossing portion between the gate and data fines; 
a common fine parallel to the gate line; 

a plurality of common electrodes electrically connected to the common line, wherein 
the common electrodes are spaced apart fi*om each other; 

a plurality of pixel electrodes alternately arranged with the plurality of common 
electrodes, v\ herein each pixel electrode is spaced apart from an adjacent common electrode; 

a plurality of dielectric protrusions betw een the first and second substrates; and 

a liquid crystal layer between the first and second substrates, wherein the liquid crystal 
layer and the dielectric protrusion have different dielectric constants. 

2. I he dc\ ICC ot claim 1 . \\ herein the dielectric protrusion has a smaller dielectric 

constant than the liquid crystal layer. 
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4. 1he device ofclaini 1, wherein the dielectric prolrusieMi is an organic nialerial. 

5. Ihc de\ ice ofclaini 4, wherein the organic material is selected from a group 
consisting of photoresist, benzocyclobutene (BCB), and acryl resin. 

6. The de\ ice of claim 1, w herein a first plurality of the dielectric protrusions are 
disposed over a plurality of pixel electrodes. 

7. The device of claim 1, wherein a second plurality of the dielectric protrusions are 
disposed over a plurality of common electrodes. 

S. The dexice ot\Mamis (>. w hcreiti the phn"aht\ c>f fu'sl and second prolnisioiis are 

formed on the hrst substrate ha\ ing the pixel electrodes. 
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10. The dev ice of claim K w herein the dielectric protrusion is a che\ ron-shaped dielectric 
protrusion. 

I 1 . The device of claim 10, wherein the chevron-shaped dielectric protrusion has a zigzag 
shape extending along a line perpendicular to the common and pixel electrodes. 

12. The device of claim 1, wherein the pixel electrode is selected from a group consisting 
of indium tin oxide (ITO) and indium zinc oxide (IZO). 

1 3. The device of claim 1 , w herein the common electrode is selected from a group 
consisting of chromium (Cr), aluminum (Al), aluminum alloy (Al alloy), molybdenum (Mo), 
tantalum (Ta), tungsten (W), antimony (Sh), and an alloy thereof. 

14. I hc dc\ ice of claim 1, w herein the common electrode is selected from a group 
consisting of indium tin oxide (ffO) and indium zinc oxide (IZO). 
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axes of liquid crystal molecules are aligned parallel to the common and pixel electrodes in off 
state. 

16. The device of claim K wherein the liquid crystal layer comprising liquid crystal 
molecules is a negative liquid crystal having a negative dielectric anisotropy, wherein long 
axes of liquid crystal iv.olecules are aligned perpend icu.lar to the common and pixel electrodes 
in an off state. 

1 7. An in-plane-switching liquid crystal display panel, comprising: 
first and second suhstrates opposing each other; 
a gate line on the substrate; 
a data line per^iendicular to the gate line; 

a thin film transistor at a crossing portion between the gate and data lines; 
a main common Ime parallel to the gate line: 

first and seccMid au.\iliar\ ccMiimon hues perpendicular to the main eomnuMi Hne, the 
first and second auxiliary common lines being parallel to and spaced apart from each other: 

a plurality of common electrodes electrically connecteti to the first and second 
auxihaiv common line^. the pluralit\ ot common elecli'odes being spaced apait from each 

elect !"( uk'N. \\h;;i\'iii ^■.K-ii (h\-c i:- ^p.iclhI a\\\\'\ iroiii an adiacLMil e^MnnuMi .^IcclM^fk. 
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a plurality ofdielcctric protrusions between the llrst and second substrates; and 
a liquid crystal layer between the first and second substrates. 

1 8. The device of claim 1 7, wherein the dielectric protrusion has a smaller dielectric 
constant than the liquid crystal layer. 

19. The device of claim 17, wherein the dielectric protrusion has a larger dielectric 
constant than the liquid crystal layer. 

20. The device of claim 1 7, w herein the dielectric protrusion is an organic materiaf 



2 1 . I he de\ ice ol'elaim 20, w herein the organic material is selected irom a grtuip 
consisting of photoresist, ben/ocyclobutene (BCB), and acryl resin. 
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23. The device of claim 1 7, wherein a second pkirahly of dielectric protrusions are 
disposed over a plurality of common electrodes. 

24. The device of claims 22, wherein the plurality of first and second protrusions are 
fonned on the first substrate having the pixel electrodes. 

25. The device of claims 22, wherein the plurality of first and second protrusions are 
fomied on the second substrate. 

26. The device of claim 1 7, wherein the dielectric protrusion is a chevron-shaped 
dielectric protrusion. 

27. I he de\ ice of claim 26, w herein the che\ rcMi-shaped dielectric prc^rusion has a /ig/au 
shape extending ak^ig a line perpendicular to the connnon and pixel electrodes. 
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29. I hc dcN'icc of claim 1 7, wherein the coninion electrode is selected from a group 
consisting of chromium (Cr), aluminum (Al), aluminum alloy (Al alloy), molybdenum (Mo), 
tantalum ( Ta), tungsten (W ), antimony (Sb), and an allo\' thereof 

30. The device of claim 17, wherein the common electrode is selected from a group 
consisting of indium tin oxide (ITO) and indium /inc oxide (IZO). 

31. The device of claim 17, wherein the liquid crystal layer comprising liquid crystal 
molecules is a positive liquid crystal having a positive dielectric anisotropy, wherein long 
axes of liquid crystal molecules are aligned parallel to the common and pixel electrodes in off 
state. 

32. The de\ icc of claim 17, w herein the liquid cr\ stal layer comprising liquid crystal 
molecules is a negali\ e liquid crystal ha\ ing a negativ e dielectric anisotropy, w lierein long 
axes of licjuid er\ stal molecules are aligned perpendicular lo the common and pixel electrodes 
in an off state. 



oil ilic tii^t ->uh>li"alc li.i\ ing the cIccIkh]^' 
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34. The dc\ ice of claim 7, wherein the pliirahly of first and second protrusions arc fonncd 
on the second substrate. 

35. Vhc device of claim 23, wherein the plurality of first and second protrusions are 
formed on the first substrate having the pixel electrode. 

36. The device of claim 23, w herein the plurality of first and second protrusions are 
fomied on the second substrate. 

37. The device of claim 1 , wherein the dielectric protrusions arc disposed on the pixel 
electrodes and the common lines in an alternating pattern. 

38. The device of claim K wherein each pixel electrode includes first, second, third and 
fourth pixel electrode reference locations and each common electrode includes first, second, 
third and ftnirth common electrode reference locations that correspond to the first, second, 
third and tourlh pixel electrode reference locations and wherein the dielectric protrusions are 
disposed on the pixel electrodes at first and third pixel electrode reference locations and on 
the common electrodes on second and fourth reference locations. 



thiitl aiul loiinh coniinon clcetrcHlc I'ctet'ciice U>cal!ons ihal ^'on'c>pt>!ul to ihc fiisl. sccimuL 
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third and fourth pixel electrode reference locations and wherein the dielectric protrusions arc 
disposed on the pixel electrodes at second and fourth pixel electrode reference locations and 
on the common electrodes on first and third reference locations. 

40. The device of claim 39, wherein the chevron-shaped dielectric protrusion is 
continuous across the common and pixel electrodes. 

41 . The device of claim 40, w herein the chevron-shaped dielectric protrusion has bends at 
each intersection w ith one of the common and pixel electrodes. 

42. The device of claim 41, wherem the chevron-shaped dielectric protrusion has bends at 
alternating intersections with the common and pixel electrodes. 

43. The device of claim 42, wherein the chevron-shaped dielectric protrusion has bends at 
each intersection with the common and pixel electrodes. 

44. 1 he dev ice of claim 43. w herein the bends cause the dielectric protrusion to hav e a 
/ig-/ag pattern. 

4>. Ihe dc\ ice of claim 44, wherein the bends cause the dielectric protrusion to hav e a 
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47. The de\'icc of claim 46, wherein the dielectric protrusions are disposed on the pixel 
electrodes and the common lines in an alternating pattern. 

48. The device of clami 47, wherein each pixel electrode includes first, second, third and 
fourth pixel electrode reference locations and each common electrode includes first, second, 
third and fourth common electrode reference locations that correspond to the first ^erond^ 
third and fourth pixel electrode reference locations and wherein the dielectric protrusions are 
disposed on the pixel electrodes at first and third pixel electrode reference locations and on 
the common electrodes on second and fourth reference locations. 

49. The device of claim 48, w herein each pixel electrode includes first, second, third and 
fourth pixel electrode reference locations and each common electrode includes first, second, 
third and fourth common electrode reference locations that correspond to the first, second, 
third and fourth pixel electrode reference locations and wherein the dielectric protrusions arc 
disposed on the pixel electrodes at second and fourth pixel electrode reference locations and 
on the common electrodes on first and third reference locations. 

50. The de\ ice ol'claim 49, w herein the che\Ton-shaped dielectric protrusion is 
contmuous across the conn no n and pixel electrodes. 



LMch intci"SL\l loi] with one v>t the ^.oiiiintMi aiul f>i\cl clccnHHlcN 
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52- The device ofclaim 51, wherein the chevron-shaped dielectric protrusion has bends at 
alternating intersections with the common and pixel electrodes. 

53. The device ofclaim 52, wherein the chevron-shaped dielectric protrusion has bends at 
each intersection with the common and pixel electrodes. 

54. The device of claim 53, wherein the bends cause the dielectric protrusion to have a 
/ig-zag pattern. 

55. The device of claim 54, wherein the bends cause the dielectric protrusion to have a 
zig-zag pattem. 



56. The device ofclaim 55, wherein the bends cause the dielectric protrusion to have a 
zig-zag pattem. 



